We claim: 



5. 



1 . An MRI antenna, comprising: 

'an inner conduct^ with first and second ends for being electrically 
connected across a capacitor to tune the i^jner conductor to a frequency, the first and second ends 
5 _ providing an output of the antenna; and 

an outer conductor substantially surrounding the inner conductor, the outer 
conductor having first and second ends for beyig electrically connected across a capacitor to tune 
the outer conductor to the frequency; , 

the inner t and outer conductors defining a region for receiving a body part 
10 and being inductively coupled during operation. 



2. The MRI antenna of Claim 1, wherein the inductive coupling is tight or 
critical coupling. 

3. The MRI antenna of Claim 1, wherein the first and second ends of the 
outer conductor are electrically connected across a capacitor. 

15 4. The MRI antenna of Claim 3, wherein the first and second ends of the 

inner conductor are electrically connected across a capacitor. 

5. The MRI antenna of Claim 4, wherein the capacitor is a variable capacitor. 

6. The MRI antenna of Claim 5, wherein the variable capacitor is part of a 
receiver subsystem of an MRI system. 
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7. The MRI antenna of Claim 1, wherein the inner and outer conductors 
comprise a first coaxial cable unit, the antenna further comprising a second coaxial cable unit 
comprising a second inner conductor and a second outer conductor substantially surrounding the 
second inner conductor, the second inner and outer conductors being inductively coupled during 
5 operation, wherein the second inner conductor is electrically connected to the first inner 

conductor, the second outer conductor is electrically connected to the second outer conductor and 
the first coaxial cable unit is inductively coupled to the second coaxial cable unit during 
operation. 

h 8. The MRI antenna of Claim 1 , wherein: 

] 10 the inner conductor comprises a first section between the first end and a 

third end and a second section between the second end and a fourth end the third end and the 

■ U 

Jf fourth end being electrically connected across a capacitor; and 

J] 

:i the outer conductor comprises a first section between the first end and a 

sab 

J[ third end and a second section between the second end and a fourth end, the third and fourth ends 

3 5 

2% 15 being electrically connected across a capacitor. 

9. The MRI antenna of Claim 8, furthej^omprising a second coaxial cable 
unit supported by the support adjacent to the first coaxial cable unit such that the first and second 
coaxial cable units are inductively coupled durina^operation, the second coaxial cable unit 
comprising a second inner conductor and a second outer conductor, each having first and second 
20 ends, respectively, wherein the second pmer conductor substantially surrounds the second inner 
conductor and the first end of the irmev conductor is electrically connected to the second end of 



9^ 
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the inner conductor across a capacitor and the first end of the outer conductor is connected to the 
second end of the outer conductor across a capacitor; 

the second inner conductor comprising a first section between the first end 
^nd a third end and a second section between tja€ second end and a fourth end, the third end and 



5 the fourth end being electrically connected' across a capacitor; 

the second mrfer conductor comprising a first section between the first end 
and a third end and a second section between the second end and a fourth end, the second and 
fourth ends being elecp^allv connected across a capacitor. 

10. The MRI antenna of Claim 9, wherein the first and second coaxial cable 

f ] 

[ I 10 units are tightly or critically coupled to each other. 



Ml 



! L£f The MRI antenna of Claim 1 , wherein the first and second ends of the 

Ml 
■ si 

'* outer conductor are connected through a copper adaptor. 

I s '* The MRI antenna of Claim 1, wherein the first and second ends of the 

|=f outer conductors are directed radially outward from the region for receiving a body part, parallel 

15 to each other, the first and second ends being connected along adjacent sides of the outer 
conductor, proximate the first and second ends. 




The MRI antenna of Claim 1, wherein the first inner conductor and the 
first outer conductor define a first coaxial cable unit, the antenna further comprising a second 
inner conductor and a second outer conductor substantially surrounding the second inner 
20 conductor, the second inner conductor and the second outer conductor being inductively coupled 
during operation, the second inner conductor and the second outer conductor defining a second 
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coaxial cable unit, the first and second coaxial cable units being concentric and lying in 
substantially the same plane, 

the second coaxial cable unit being within a region defined by the first 
coaxial cable unit, the outer conductor of the first coaxial cable unit, and the outer conductor of 
5 the second coaxial cable unit each having first and second adjacent ends; 

wherein the first end of the outer conductor of the first coaxial cable unit is 
directly electrically connected to the first end of the outer conductor of the second coaxial cable 
unit, the second end of the outer conductor of the first coaxial cable unit is directly electrically 
connected to the second end of the outer conductor of the second coaxial cable unit, and the first 
10 end of the first outer conductor is electrically connected to the second end of the first outer 
conductor through a capacitor, and 

a first end of the second inner conductor is directly electrically connected 
in series to a first end of the first inner conductor, a second end of the second inner conductor is 
directly electrically connected in series to the second end of the first inner conductor and the 
15 inner conductors are connected across a capacitor to provide an output of the antenna. 




The MRI antenna of Claim 1, further comprising a plurality of inner 
conductors within the outer conductor, the inner conductors being electrically connected to form 
a circuit tunable to the frequency. 



The MRI antenna of Claim ^H, wherein certain of the inner conductors are 
20 connected in series and certain of the inner conductors are connected in parallel. 

The MRI antenna of Claim further comprising a second outer 
conductor substantially surrounding the first outer conductor, the second outer conductor having 
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first and second ends connected across a capacitor, the second outer conductor being tunable to 
the frequency and the second outer conductor defining a plurality of openings through the second 
outer conductor. 

Jfr The MRI antenna of Claim 1, further comprising a second outer conductor 
5 substantially surrounding the first outer conductor, the second outer conductor having first and 
second ends connected across a capacitor, the second outer conductor being tunable to the 
frequency and the second outer conductor defining a plurality of openings through the second 
outer conductor. 



The MRI antenna of Claim 1, further comprising: 
10 a second inner conductor with first and second ends for being electrically 

connected across a capacitor to tune the inner conductor to the frequency; 

a second outer conductor substantially surrounding the second inner 
conductor, the second outer conductor having first and second ends for being electrically 
connected across a capacitor to tune the second outer conductor to the frequency, the second 
15 inner conductor and the second outer conductors being inductively coupled during operation; 

the first inner conductor and the first outer conductor defining a first 
coaxial cable unit lying in a first plane and the second inner conductor and the second outer 
conductors defining a second coaxial cable unit lying in a second plane perpendicular to the first 
plane, wherein the second inner conductor provides a second output of the antenna across the 
20 first and second ends of the second inner conductor. 

An MRI antenna comprising: 
first and second inductively coupled windings; 
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wherein the first and second windings are each tuned to the same 



frequency, the first winding substantially shieM^the second winding from direct reception of 
magnetic resonance signals, and the second winding provides an output of the antenna. 



'9 

The MRI antenna of Claim^#, wherein the first winding and the second 



winding each comprise at least one inductor and at least one capacitor electrically connected in 
series, wherein the at least one inductor of the first winding is inductively coupled to the at least 
one inductor of the second winding. 



The MRI antenna of Claim^^ 



j/n. The MRI antenna of Claim^Pf wherein the inductive coupling is tight or 

;|| critical coupling. 

i 
J 

10 22. An MRI ante^ia, comprising: 

a coaxial cable \omprising an inner conductor and an outer conductor 
substantially surrounding the inner conductor, the outer conductor and the inner conductor being 
inductively coupled and tunable to the Larnior frequency of the species of interest during 
operation, wherein the inner conductor pro\\ies an output of the antenna. „ 



*3 

1 5 2%\ The MRI antenna of Claim 22r^herein the inner conductor composes a 

plurality of inductors separated by capacitors, and the outer conductor comprises a plurality of 
inductors separated by capacitors. 

^A. The MRI antenna of Clain^?, wherein each inductor of the inner 
conductor corresponds to an inductor of the outer conductor. 
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The MRI antenna of Clai 



/herein at least one of the inductors and 
capacitors of the inner conductor and at least one of the inductors and capacitors of the outer 
conductor are part of a respective coaxial cable unit, the antenna comprising a plurality of 
coaxial cable units. 

5 2(r The MRI antenna of Claim 22f wherein the inductive coupling is tight or 

critical coupling. 



27. An MRI antenna, comprising: 

detecting meai^ for directly detecting magnetic resonance signals emitted 

by a subject; 



10 f -eceiving means 1 for inductively receiving signals corresponding to the 



detected magnetic resonance signals from \t detecting means apd for providing received 



signals for analysis; x Yv^' 



ting means apd for providing 



means for shielding the\eceiving means from direct detection of the 
magnetic ^e^ance-sign al^meain^ y» 



1 5 The MRI antenna of Claim^T; wherein the detecting means and the 



shielding means are the same. 



36 *i 

The MRI antenna of Claim 2^ further comprising filtering means for 



filtering the detected signals and the received signals. 



30. An MRI antenna comprising: 

a first inner conductor with first and second ends; 
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a first outer condiiptor with first and second ends, the first outer conductor 
substantially surrounding the first inner conductor to form a first coaxial cable unit defining a 
region for receiving a body part, the first i§ner conductor and the first outer conductor being 
inductively coupled during operation; 

a second inner conductor with first and second ends; 
a second outer conductor with first and second ends, the second outer 
conductor substantially surrounding the secontl inner conductor to form a second coaxial cable 
unit defining a region for receiving a body parm the second inner conductor and the second outer 
conductor being inductively coupled during operation; 
10 wherein the inner conductors of the first and second coaxial cable units are 

*\ electrically connected to form, at least in part, a first circuit tunable to a frequency, and the outer 

iVg conductors of the first and second coaxial cable unjts are electrically connected to form, at least 

hi 

\n in part, a second circuit tunable to the same frequeifcy, the output of the antenna being provided 

M from the first circuit comprising the inner conductor|. 



1 5 The MRI antenna of Clain^C wherein the inner conductors are 

electrically connected through at least one capacitor and the outer conductors are electrically 
connected through at least one capacitor. 

The MRI antenna of Claim 4 S#Twherein the electrical connection is a series 



connection. 



6^ 



33. The MRI antenna of Claim 30, further comprising: 
a third inner conductor witl\first and second ends; 

/ 
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a third outer conductor with first and second ends, the third outer 
conductor substantially surrounding the third inner conductor to form a third coaxial cable unit 
defining a region for receiving a body part, me third inner conductor and the third outer 
conductor being inductively coupled during operation; 

wherein the inner conductor of the third coaxial cable unit is electrically 
connected to the first circuit and the outer condu\tor of the third coaxial cable is electrically 
connected to the second circuit. 



^ r The MRI antenna of Claim 



The MRI antenna of Claim^J^v wherein the first, second and third coaxial 
cable units lie in first, second and third respective parallel planes and are aligned with respect to 
10 an axis perpendicular to the first, second and third parallel planes. 



The MRI antenna of Claim 3*y, wherein the inner conductors are 
electrically connected through at least one capacitor and the outer conductors are electrically 
connected through at least one capacitor. 



The MRI antenna of Claim 



The MRI antenna of Claim Jigf wherein the electrical connection is a series 

15 connection. 



An MRI antenna, comprising: 
a first coaxial cable unit having a first outer conductor with first and 
second ends and a first inner conductor with first and second ends, respectively, wherein the first 
outer conductor substantially surrounds the first inner conductor, the first outer conductor and the 
20 first inner conductor being inductively coupled during operation; 

the first coaxial cable unit defining a region for receiving a body part; 



-45 

589300 1 



4^ 




a second coaxial cable unit having a second outer conductor with first and 
second ends and a second inner conductor with first and second ends, wherein the second outer 
conductor substantially surrounds the second inner conductor, the second outer conductor and 
the second inner conductor being inductively coupled during operation, the second coaxial cable 
5 unit defining a region for receiving a body part; 

a third coaxial cable unit having a third outer conductor with first and 
second ends and a third inner conductor with first and second ends, wherein the third outer 
conductor substantially surrounds the third inner conductor, the third outer conductor and the 
third inner conductor being inductively coupled during operation, the third coaxial cable unit 
1 0 defining a region for receiving a body part; 

wherein: 

the first end of the first inner conductor of the first coaxial cable unit is 
adapted to be connected to a receiver portion of an MRI device; 

the second end of the first inner conductor of the first coaxial cable unit is 
1 5 electrically connected to the first end of the second inner conductor of the second coaxial cable 
unit through a capacitor; 

the second end of the second inner conductor of the second coaxial cable 
unit is electrically connected in series to the first end of the third inner conductor of the third 
coaxial cable unit through a capacitor; 
20 the second end of the third inner conductor of the third coaxial cable unit 

is adapted to be connected to a receiver portion of an MRI system; 
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the first end of the first outer conductor of the first coaxial cable unit is 
electrically connected to the first end of the second outer conductor of the second coaxial cable 
across a capacitor; 

the second end of the second outer conductor of the second coaxial cable 
5 unit is electrically connected in series to the first end of the third outer conductor of the third 
coaxial cable through a capacitor; and 

a second end of the third outer conductor of the third coaxial cable is 
electrically connected in series to a second end of the first outer conductor of the first coaxial 

cable; 

V 

□ 10 wherein the circuit comprising the inner conductors and the circuit 

^ comprising the outer conductors are tunable to the same frequency 

Jit 

j j j& The MRI antenna of ClaimQ*; wherein the first, second and third coaxial 

s s 

i cables lie in first, second and third parallel planes, respectively. 



i° 

The MRI antenna of Claim jff wherein the first, second and third coaxial 



f I 15 cables are aligned along an axis perpendicular to the first, second and third parallel planes. 

The MRI antenna of Claim^^ wherein the first and second coaxial cable 
units are inductively coupled and the second and third coaxial cable units are inductively 
coupled. 



An MRI antenna, comprising: 
20 a support; 
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first and second coaxial cable units supported by the support in a first 
plane to define a region for receiving a body part, each coaxial cable unit comprising an inner 
conductor and an outer conductor substantially surrounding the inner conductor, the inner and 
outer conductors each comprising first and second ends and being inductively coupled during 

s 

operation; \ 

wherein the inner conductors of the first and second coaxial cable units are 
electrically connected to form, at least in part, a circuit tunable to a frequency and the outer 
conductors of the first and second coaxial cable units are electrically connected to the outer 
conductors of the second coaxial cable unit to form a second circuit tunable to the frequency. 




The MRI antenna of Claim^ff wherein the inner conductors and the outer 
conductors are electrically connected through capacitors. 

The MRI antenna of Claim ^^vherein the electrical connections are 
series connections. 



The MRI antenna of Claim 4f; further comprising: 
third and fourth coaxial cable units supported by the support adjacent to 
the first and second coaxial cable units in a second plane; 

fifth and sixth coaxial cable units supported by the support adjacent to the 
first and second coaxial cable units in a third plane, the third plane being on an opposite side of 
the first and second coaxial cable units as the second plane; 

wherein the inner and outer conductors of the third, fourth, fifth and sixth 
coaxial cable units are electrically connected to form a single circuit tunable to the frequency. 
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The MRI antenna of Claim ^ wherein the inner conductors and the outer 
conductors are electrically connected through capacitors. 



^k^* The MRI antenna of Claimjj^v 



The MRI antenna of Claimito; wherein the electrical connections are 
senes connections. 

5 The MRI antenna of Claim^Tfurther comprising: 

seventh and eighth coaxial cable units supported by the support in a fourth 
plane between the first plane and the third plane to define a region for receiving the body part, 
the seventh and eight coaxial cable units each comprising an inner conductor and an outer 
conductor substantially surrounding the inner conductor, the inner and outer conductors each 
10 having first and second ends, respectively, and being inductively coupled during operation; 

wherein the inner conductors of the seventh and eighth coaxial cable units 
are electrically connected to form a circuit tunable to the frequency, and the outer conductors of 
the seventh and eighth coaxial cable units are electrically connected to form a circuit tunable to 
the frequency. 



The MRI antenna of Clainr*&T\ 



j 

1 5 38? The MRI antenna of Claim-45?T wherein the inner conductors and the outer 



conductors are electrically connected through capacitors. 



49. The MRI antenna of Claim 4^ wherein the electrical connections are 
series connections. 



9 



The MRI antenna of Claim wherein the first, second, third and fourth 



20 planes are parallel to each other. 
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The MRI antenna of Claim^J 1 , wherein the first and second, third and 



fourth, fifth and sixth, and seventh and eighth coaxial cables are aligned with respect to an axis 
perpendicular to the first, second, third and fourth planes. 



The MRI antenna of Claint^, 



^Sff^ The MRI antenna of Claint^, wherein adjacent pairs of coaxial cable 
units are inductively coupled. 



4 



The MRI antenna of Claim^f wherein the seventh and eighth coaxial 
cable units have a diameter less than a diameter of the first and second, third and fourth, and fifth 
and sixth coaxial cable units. 



An MRI antenna, comprising: 
a support; 

first and second coaxial cable units supported by the support in a first 
plane to define a region for receiving a body part, each coaxial cable unit comprising an inner 
conductor and an outer conductor substantially surrounding the inner conductor, the inner and 
outer conductors each comprising first and second ends and being inductively coupled during 
operation; 

wherein: 

the first end of the inner conductor of the first coaxial cable unit is 
electrically connected to the first end of the inner conductor of the second coaxial cable unit 
across a first capacitor and the second end of the inner conductor of the first coaxial cable unit is 
connectable to the second end of the inner conductor of the second coaxial cable unit across a 
second capacitor to tune the inner conductors to a frequency, the output of the antenna being 
provided across the second capacitor; and 
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the first end of the outer conductor of the first coaxial cable unit is 



electrically connected to the first end of the outer conductor of the second coaxial cable unit 
across a capacitor and the second end of the outer conductor of the first coaxial cable unit is 
electrically connected to the second end of the outer conductor of the second coaxial cable unit 
across a capacitor, for tuning the outer conductor to the frequency. 



^?f. The MRI antenna of Claim"S4, further comprising 

third and fourth coaxial cable units supported by the support adjacent to 
the first and second coaxial cable units in a second plane; and 

fifth and sixth coaxial cable units supported by the support adjacent to the 
first and second coaxial cable units in a third plane, the third plane being on an opposite side of 
the first and second coaxial cable units as the second plane; 



electrically connected to a first end of the inner conductor of the fourth coaxial cable unit across 
a capacitor, a second end of an inner conductor of the third coaxial cable unit is electrically 
connected to a first end of an outer conductor of the sixth coaxial cable unit across a capacitor 
and a second end of the inner conductor of the fourth coaxial cable unit is electrically connected 
to a second end of the outer conductor of the third coaxial cable unit, 



electrically connected to a second end of an inner conductor of the sixth coaxial cable unit 
through a capacitor and a second end of an outer conductor of the fifth coaxial cable unit is 
electrically connected to a second end of the outer conductor of the sixth coaxial cable unit 
across a capacitor, and the circuit comprising the inner and outer conductors of the third, fourth, 
fifth and sixth coaxial cable units is tuned to the frequency, and 





wherein a first end of an inner conductor of the third coaxial cable unit is 



a second end of an inner conductor of the fifth coaxial cable unit is 
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a first end of an inner conductor of the fifth coaxial cable unit is 
electrically connected to a second end of the outer conductor of the fourth coaxial cable unit. 



jpg?. The MRI antenna of Clairfj^ further comprising: 

seventh and eight coaxial cable units supported by the support in a fourth 
5 plane between the first plane and the third plane to define a region for receiving the body part, 
the seventh and eight coaxial cable units each comprising an inner conductor and an outer 
conductor substantially surrounding the inner conductor, the inner and outer conductors each 
having first and second ends, respectively, and being inductively coupled during operation; 

wherein the first end of the inner conductor of the seventh coaxial cable 
10 unit is electrically connected to the first end of the inner conductor of the eight coaxial cable unit 
across a capacitor and the second end of the inner conductor of the seventh coaxial cable unit is 
electrically connected to the second end of the inner conductor of the eight coaxial cable unit 
across a capacitor, to tune the inner conductors to the frequency, and 

the first end of the outer conductor of the seventh coaxial cable unit is 
15 electrically connected to the first end of the outer conductor of the eight coaxial cable unit 

through a capacitor and the second end of the outer conductor of the seventh coaxial cable unit is 
electrically connected to the second end of the outer conductor of the eight coaxial cable unit 
through a capacitor, to tune the outer conductors to the same frequency. 



The MRI antenna of Claim^ wherein the first, second, third and fourth 
20 planes are parallel to each other. 
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The MRI antenna of Claim^^wherein the first and second, third and 
fourth, fifth and sixth, and seventh and eighth coaxial cables are aligned with respect to an axis 
perpendicular to the first, second, third and fourth planes. 



^ The MRI antenna of Claim l f^\ 



The MRI antenna of Claim^f wherein adjacent pairs of coaxial cable 
5 units are inductively coupled. 



The MRI antenna of Claim*3&fwherein the seventh and eighth coaxial 
cable units have a diameter less than a diameter of the first and second, third and fourth, and fifth 
and sixth coaxial cable units. 

6 1 . An MRI anteiwia comprising : 
10 a first inner conductor with first and second ends; 

V J a first outer conductor substantially surrounding the first inner conductor; 

9% 



the first inner conductor and the first outer conductor defining a first 



coaxial cable unit defining a region for receiving a body part; 

a second inner conductor and a second outer conductor substantially 
15 surrounding the second inner conductor, the second inner conductor and the second outer 

conductor being inductively coupled during operation, and defining a second coaxial cable unit; 

wherein: 

the first and second coaxial^fcable units are concentric and lie in 
substantially in the same plane, the second coaxial enable unit being within a region defined by 
20 the first coaxial cable unit; 

the first outer conductor and the Second outer conductor each have first 
and second adjacent ends, the first end of the first outer conductor being directly connected to the 
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first end of the second outer conductor, the second end of the first outer conductor being directly 
connected to the second end of the second outer conductor, and the first end of the first outer 
conductor being electrically connectabie to the second end of the first outer conductor across a 
capacitor to tune the outer conductors tola frequency; 

a first end of the first inner conductor is directly electrically connected in 
series to a first end of the second inner conductor and a second end of the first inner conductor is 
directly electrically connected in series to '{he second end of the second inner conductor; and 

the first and second ends of the second inner conductor are electrically 
connectabie across a capacitor to tune the iqner conductors to the frequency and to provide an 
output of the antenna. 



62. An MRI antenna comprising: 

an outer conductor withufirst and second ends for being electrically 
connected across a capacitor to tune the outer conductor to a frequency; and 

a plurality of inner conductors substantially surrounded by the outer 
15 conductor, the inner conductors being connectabie across at least one capacitor to tune the inner 
conductors to the frequency, the outer conductor \nd the inner conductors being inductively 
coupled during operation; 

the inner and outer conductors defining a region for receiving a body part, 
where an output of the antenna is provided from thinner conductors, the inner conductors being 
20 electrically connected to form a circuit tunable to th| frequency. 



iff U, 

The MRI antenna of Claim p?^ wherein certain of the inner conductors are 
connected in series and certain of the inner conductors are connected in parallel. 
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The MRI antenna of Claim 6£, wherein the inner conductors are connected 



in parallel. 



The MRI antenna of Claim^^further comprising multiple coaxial cable 
units each comprising an outer conductor and a plurality of inner conductors, wherein the outer 
conductors are electrically connected across a capacitor to form a first circuit tunable to the 
frequency and the inner conductors are electrically connected to form a second circuit tunable to 
the frequency. 

&o. The MRI antenna of Claim wherein the outer conductors are connected 

in parallel. 



^Jf. The MRI antenna of claim^^c 



The MRI antenna of claim §pf comprising three coaxial cable units, each 
unit comprising four inner conductors; 

wherein 

the two inner conductors of a first unit are electrically connected in series 
through a capacitor and two inner conductors are electrically connected in parallel, the series 
connected conductors being electrically connected to the parallel connected conductors through a 
second capacitor; 

a first two inner conductors of the second unit are electrically connected in 
parallel and a second two inner conductors of the second unit are electrically connected in 
parallel, the first two and second two parallel connected inner conductors being electrically 
connected through a third capacitor, and the parallel connected inner conductors of the first unit 
being electrically connected to the first two parallel connected inner conductors of the second 
unit through a fourth capacitor; 
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three inner conductors of the third unit being electrically connected in 
parallel to a fourth inner conductor of the third unit through a fifth capacitor, the fourth inner 
conductor being electrically connected in parallel to the second two parallel connected inner 
conductors of the second unit and to the third capacitor; and 
5 one inner conductor of the series connected inner conductors of the first 

unit and one parallel connected inductor of the fourth unit being connectable across a capacitor 
to provide an output of the antenna. 

7?> fete 

68T The MRI antenna of Claim £2; further comprising: 

a second outer conductor substantially surrounding the first outer ' 

£ j 10 conductor, the second outer conductor defining a plurality of holes through the second outer 

Ml 

□l conductor, 

ni 

Mi the second outer conductor having first and second ends electrically 

!* connected across a capacitor to tune the second outer conductor to the frequency; 

is: a 

f* the second outer conductor and the first outer conductor being inductively 

i-5 f 

1 5 coupled during operation. 



The MRI antenna of Claim^^ comprising four inner conductors, wherein 
in the circuit, two of the inner conductors are electrically connected in series through a capacitor 
and two of the inner conductors are electrically connected in parallel, the series connected 
inductors and the parallel connected inductors being electrically connected to each other through 
20 a capacitor. 



*\, t j 70- An MRI aWenna, comprising: 
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an inner conducted with first and second ends electrically connectable 
across a capacitor to tune the inner conductor to a frequency, the first and second ends providing 
an output of the antenna; \\ 

a first outer conductor substantially surrounding the inner conductor, the 
first outer conductor having first and seconalends being electrically connected across a capacitor 
to tune the first outer conductor to the frequency; 

a second outer conductor substantially surrounding the first outer 
conductor, the second outer conductor having first and second ends electrically connected across 
a capacitor to tune the second outer conductor tot the frequency, the second outer conductors 
defining a plurality of holes therethrough; and \ 

the inner and outer conductors defining a region for receiving a body part 
and being inductively coupled during operation. 1 

A magnetic resonance imaging system comprising: 
a receiver system; and 

an antenna connected to the receiver system, the antenna comprising: 
a support; 

first and second coaxial cable units supported by the support in a first 
plane to define a region for receiving a body part, each coaxial cable unit comprising an inner 
conductor and an outer conductor substantially surrounding the inner conductor, the inner and 
outer conductors each comprising first and second ends; 

wherein the first end of the inner conductor of the first coaxial cable unit is 
electrically connected to the first end of the inner conductor of the second coaxial cable unit 
across a first capacitor and the second end of the inner conductor of the first coaxial cable unit is 
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electrically connected to the second end of the inner conductor across a second capacitor to tune 
the inner conductors to a frequency, and 

the first end of the outer conductor of the first coaxial cable unit is 
electrically connected to the first end of the outer conductor of the second coaxial cable unit 
5 across a capacitor and the second end of the outer conductor of the first coaxial cable unit is 
electrically connected to the second end of the outer conductor of the second coaxial cable unit 
across a capacitor to tune the outer conductors to the same frequency as the inner conductors, 
and 

the antenna is connected to the receiver system across the second 

10 capacitor. 

An magnetic resonance imaging system comprising: 
a receiver subsystem; and 

an antenna connected to the receiver subsystem, the antenna comprising: 
an inner conductor with first and second ends electrically connected across 
15 a capacitor to tune the inner conductor to a frequency, the first and second ends being connected 
to the receiver subsystem; and 

an outer conductor substantially surrounding the inner conductor, the outer 
conductor having first and second ends electrically connected across a capacitor to tune the outer 
conductor to the same frequency as the inner conductor; 
20 the inner and outer conductors defining a region for receiving a body part. 

The magnetic resonance imaging system of clarni^2f comprising a 
plurality of inner conductors, electrically connected to form a circuit tuned to the frequency. 
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j& The magnetic resonance imaging system of claim further comprising a 
second outer conductor surrounding the first outer conductor, the second outer conductor having 
first and second ends electrically connected across a capacitor to tune the second outer conductor 
to the frequency, the second outer conductor defining a plurality of holes through the conductor. 

A magnetic resonance imaging system comprising: 
a receiver subsystem; and 

an antenna connected to the receiver subsystem, the antenna comprising: 
a first coaxial cable having a first outer conductor with first and second 
ends and a first inner conductor with first and second ends, respectively, wherein the first outer 
conductor substantially surrounds the first inner conductor, the coaxial cable unit defining a 
region for receiving a body part; 

a second coaxial cable unit having a second outer conductor with first and 
second ends and a second inner conductor with first and second ends, wherein the second outer 
conductor substantially surrounds the second inner conductor, the second coaxial cable unit 
defining a region for receiving a body part; 

a third coaxial cable unit having a third outer conductor with first and 
second ends and a third inner conductor with first and second ends, wherein the third outer 
conductor substantially surrounds the third inner conductor, the third coaxial cable defining a 
region for receiving a body part; 

wherein: 

the first end of the first inner conductor of the first coaxial cable unit is 
connected to a receiver subsystem; 
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the second end of the first inner conductor of the first coaxial cable unit is 
electrically connected to the first end of the second inner conductor of the second coaxial cable 
through a capacitor; 

the second end of the second inner conductor of the second coaxial cable 
unit is electrically connected in series to the first end of the third inner conductor of the third 
coaxial cable unit through a capacitor; 

the second end of the third inner conductor of the third coaxial cable unit 
is connected to the receiver subsystem; 

the first end of the first outer conductor of the first coaxial cable is 
electrically connected to the first end of the second outer conductor of the second coaxial cable 
across a capacitor; 

the second end of the second outer conductor of the second coaxial cable 
is electrically connected in series to the first end of the third outer conductor of the third coaxial 
cable through a capacitor; and 

a second end of the third outer conductor of the third coaxial cable is 
electrically connected in series to a second end of the first outer conductor of the first coaxial 
cable; 

wherein the circuits comprising the inner conductors and the circuits 
comprising the outer conductors are tuned to the same frequency. 

A magnetic resonance imaging system, comprising: 
a receiver system; and 

an antenna coupled to the receiver system, the antenna comprising: 
a first inner conductor with first and second ends; 
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a first outer conductor substantially surrounding the first inner conductor; 



the first inner conductor and the first outer conductor defining a first 



coaxial cable unit defining a region for receiving a body part; 

a second inner conductor and a second outer conductor substantially 
5 surrounding the second inner conductor, the second inner conductor and the second outer 

conductor being inductively coupled during operation, and defining a second coaxial cable unit; 



substantially in the same plane, the second coaxial cable unit being within a region defined by 
10 the first coaxial cable unit; 

a second inner conductor and a second outer conductor substantially 
surrounding the second inner conductor, the second inner conductor and the second outer 
conductor being inductively coupled during operation, and defining a second coaxial cable unit; 

wherein: 

1 5 the first and second coaxial cable units are concentric and lie in 

substantially in the same plane, the second coaxial cable unit being within a region defined by 

the first coaxial cable unit; 

the first outer conductor and the second outer conductor each have first 

and second adjacent ends, the first end of the first outer conductor being directly connected to the 
20 first end of the second outer conductor, the second end of the first outer conductor being directly 

connected to the second end of the second outer conductor, and the first end of the first outer 



wherein: 



the first and second coaxial cable units are concentric and lie in 
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a first end of the first inner conductor is directly electrically connected in 
series to a first end of the second inner conductor and a second end of the first inner conductor is 
directly electrically connected in series to the second end of the second inner conductor; and 

the first and second ends of the second inner conductor are electrically 
5 connectable across a capacitor to tune the inner conductors to the frequency and to provide an 
output of the antenna. 

A magnetic resonance imaging system, comprising: 
a receiver system; and 

an antenna connected to the receiver system, the antenna comprising: 
10 an inner conductor with first and second ends electrically connectable 

across a capacitor to tune the inner conductor to a frequency, the first and second ends providing 
an output of the antenna; 

a first outer conductor substantially surrounding the inner conductor, the 
first outer conductor having first and second ends electrically connected across a capacitor to 
15 tune the first outer conductor to the frequency of the inner conductor; 

a second outer conductor substantially surrounding the first outer 
conductor, the second outer conductor having first and second ends electrically connected across 
a capacitor to tune the second outer conductor to the frequency, the second outer conductor 
defining a plurality of holes therethrough; and 
20 the inner and outer conductors defining a region for receiving a body part 

and being inductively coupled during operation. 
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A method of detecting magnetic resonance signals emitted by a subject for 
processing by a magnetic resonance imaging system by an antenna comprising first and second 
inductively coupled conductors, the method comprising: 

tuning the first and second conductors to a frequency; 
5 detecting the magnetic resonance signals by the first conductor while 

shielding the second conductor from direct detection of the magnetic resonance signals; 

inducing signals in the second conductor corresponding to the magnetic 
resonance signals detected by the first conductor; and 

providing signals from the second conductor to the magnetic resonance 

10 system for analysis. 



3^ The method of Claim^^fi 



The method of Claim^Tfurther comprising filtering the detected and 

induced signals. 

The method of Claim wherein the first conductor substantially 
surrounds the second conductor, thereby substantially shielding the second conductor. 



The method of Claim^feff 



1 5 J&f. The method of Claim j$> further comprising providing a coaxial cable unit 

defined by the first and second conductors, proximate a portion of the subject. 

The method of Claim^**, wherein the coaxial cable is shaped to define a 
region for receiving a portion of the subject, the method further comprising positioning the 
coaxial cable unit around the portion of the subject. 
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The method of Claim $2? further comprising positioning a plurality of 
coaxial cable units around the portion of the patient, wherein each coaxial cable unit is 
inductively coupled to an adjacent coaxial cable unit, the inner conductors of each of the coaxial 
cable units are electrically connected to form a circuit tuned to the frequency, and the outer 
conductors of each of the coaxial cable units are electrically connected to form a circuit tuned to 
the frequency. 

An MRI transmitting antenna, comprising: 

an inner conductor with first and second ends for being electrically 
connected across a capacitor to tune the inner conductor to a frequency, the first and second ends 
for receiving an input; and 

an outer conductor substantially surrounding the inner conductor, the outer 
conductor having first and second ends for being electrically connected across a capacitor to tune 
the outer conductor to the frequency; 

the inner and outer conductors defining a region for receiving a body part 
and being inductively coupled during operation. 



A magnetic resonance imaging system, comprising: 
a radio frequency transmitting system; and 
an antenna comprising: 

an inner conductor with first and second ends electrically connected across 
a capacitor to tune the inner conductor to a frequency, the first and second ends being connected 
to the radio frequency transmitting system; and 
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an outer conductor substantially surrounding the inner conductor, the outer 
conductor having first and second ends for being electrically connected across a capacitor to tune 
the outer conductor to the frequency; 

the inner and outer conductors defining a region for receiving a body part 
and being inductively coupled during operation. 
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